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ABSTRACT- 
PROBLEM TO BE SOLVED: To relieve positional accuracy and to make it possible 
to form color filters having fine patterns by patterning the peripheral parts 
of adjacent filter layers so as to overlap these parts on each other with light 
shielding layers and flattening the build-ups of the overlap parts by 
polishing. 

SOLUTION: Black matrices 2 which are the light shielding layers are pattern 
formed on a substrate 1 and, thereafter, the filter layer 3R of the first color 
is pattern formed. Next, the filter layer 3G is patterned in such a manner 
that the pixel ends thereof overlap on the pixel ends of the filter layer 3R. 
Similarly, the filter layer 3B is patterned as well. The overlap parts 3A are 
thereafter removed by the polishing treatment to flatten the surface of the 
filter layers 3. Consequently, the difference in level of the intra-surface 
film thickness is confined within 0.5μm. Transparent electrodes (ITO) are 
sputtered directly on the color filters after the stages described above. In 
such a case, the film deposition condition of the transparent electrodes is 
good. 
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(54) COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To relieve positional 
accuracy and to make it possible to form color filters 
having fine patterns by patterning the peripheral parts of 
adjacent filter layers so as to overlap these parts on 
each other with light shielding layers and flattening the 
build-ups of the overlap parts by polishing. 
SOLUTION: Black matrices 2 which are the light 
shielding layers are pattern formed on a substrate 1 and, 
thereafter, the filter layer 3R of the first color is pattern 
formed. Next, the filter layer 3G is patterned in such a 
manner that the pixel ends thereof overlap on the pixel 
ends of the filter layer 3R. Similarly, the filter layer 3B is 
patterned as well. The overlap parts 3A are thereafter 
removed by the polishing treatment to flatten the surface 

of the filter layers 3. Consequently, the difference in level of the intra-surface film thickness is 
confined within 0.5nm. Transparent electrodes (ITO) are sputtered directly on the color filters 
after the stages described above. In such a case, the film deposition condition of the 
transparent electrodes is good. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The color filter characterized by having carried out patterning so that the peripheries of the 
protection-from-light layer of the shape of a pattern formed on the transparence substrate and the filter 
layer which adjoins in the color filter with which it comes to carry out pattern formation of the filter 
layer of two or more colors to opening to which this protection-from-light layer is not given one by one 
might lap on a protection-from-light layer, and flattening of the climax of the lap section being carried 
out by polish. 

[Claim 2] The color filter according to claim 1 whose line breadth of a protection-from-light layer is 8 
micrometers or less. 

[Claim 3] The color filter according to claim 1 or 2 whose field intima heavy filling bar difference is less 
than 0.5 micrometers. 



[Translation done ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color filter used for a color liquid crystal display, a 

plasma display panel, etc., and a color filter with an especially high definition pattern. 

[0002] 

[Description of the Prior Art] In order to perform color display in a color liquid crystal display, generally 
the color filter which carried out pattern formation of red, green, and the blue filter layer is used on the 
protection-from-light layer (black matrix) in which the pattern which has opening in the light 
transmission section was formed. Making a pixel highly minute for the tendency to heighten the added 
value of the product using raising the numerical aperture of the color filter as a demand of the 
commercial scene about the latest liquid crystal display for improvement in screen intensity and a liquid 
crystal display is called for. However, in the phase where it realizes those demands, the alignment 
precision of the pixel pattern in the process which manufactures a color filter poses a big problem. 
[0003] According to the conventional technique, as shown in drawing 1 , the location gap whose line 
breadth a of the pattern-like protection-from-light layer 2 (black matrix) is a pixel when thin had to be 
below one half (a/2) of the protection-from-light section line breadth a, and was difficult for the 
protection-from-light section line breadth a to manufacture about a less than 8-micrometer form from the 
limitation of the location precision of a manufacturing installation. 

[0004] Although the example of above-mentioned drawing 1 was the case where the filter layer 3 was 
the pattern which the shape of a stripe is long and slender, and continued, in the delta array as the filter 
layer 3 shows to drawing 4 (a) or drawing 4 (b), in addition to the above-mentioned problem, it had the 
following faults. As shown in drawing 5 , it compares with 3 s of filter layers of the stripe pixel of (a). 
Namely, 3d of dot pixels of the delta array of (b) By the shape of an island, since the die length of the 
perimeter of a pixel per unit area is long, the development at the time of pattern formation and the speed 
of etching become [ a pixel ] quick. Possibility of becoming an inverse tapered shape configuration as a 
cross section shows to drawing 6 (a) was high, and as shown in drawing 6 (b), when it carried out with 
transparent electrode 4 (ITO) film, the danger of causing a poor open circuit was high. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at solving the above troubles at the time 
of manufacturing a color filter with the pixel pattern with which the protection-from-light section of thin 
line breadth exists. 
[0006] 

[Means for Solving the Problem] In the color filter with which it comes to carry out pattern formation of 
the filter layer of two or more colors to opening to which the protection-from-light layer and this 
protection-from-light layer of the shape of a pattern by which this invention was formed on the 
transparence substrate are not given one by one If it is the color filter by which it is characterized and 
says further that patterning was carried out so that the peripheries of the adjoining filter layer might lap 
on a protection-from-light layer, and flattening of the climax of the lap section was carried out by polish 
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It is the color filter with which the line breadth of the protection-from-light layer obtained by the 
production process of the above [ this invention ] set to less than 0.5 micrometers the field intima heavy 
filling bar difference which is applied to a color filter 8 micrometers or less, and is acquired by the 
desirable production process above-mentioned [ this invention ]. 
[0007] 

[Embodiment of the Invention] A drawing is used for below and the gestalt of operation of this 
invention is explained to it. First, as shown in drawing 2 and drawing 7 , after carrying out pattern 
formation of the black matrix 2 which is a protection-from-light layer with photolithography etc. on a 
substrate 1, pattern formation of the filter layer 3R of the 1st amorous glance is carried out. 
Subsequently, the pixel edge carries out patterning of filter layer 3G so that the pixel edge of filter layer 
3R may lap. Patterning also of the filter layer 3B is carried out similarly . 
[0008] If a pixel pitch is set into the direction x of X, and the direction y of Y and Cr line breadth 
(narrowest part) is set to a as it is shown in drawing 9 , when the case of the pattern of a delta array is 
explained to an example about this process Even if the superposition dimension b of a pixel considers 
invasion of the filter layer of the contiguity pixel to the effective pixel section (opening of a black matrix 
pattern), i.e., color mixture, and the conditions from which the pattern miscarriage in the effective pixel 
section, i.e., a white omission, does not happen, it can be designed by 0 micrometers or more and below 
amum. It is this Direction:bof X 1 mum, the direction of Y: b2 If mum, as for the design dimension of 1 
pixel, mu(x+2b 1) m and the direction of Y will be set to mu(y+2b2) m by the direction of X. And the 
alignment gap allowed value in the case of pattern exposure is b 1 about the direction of X so that 
drawing 10 may also show. Or a-bl About an inner small value and the direction of Y, it is b2. Or a-b2 
It becomes an inner small value. Consequently, Cr line breadth of the maximum ** which can be formed 
becomes possible to about 4 micrometers. 

[0009] Then, by polish processing, as shown in drawing 3 and drawing 8 , polish removal of the 
superposition section 3 A is carried out, and flattening of the filter layer 3 front face is carried out. 
Consequently, a field intima heavy filling bar difference can be set to less than 0.5 micrometers. After 
the above process, although sputtering of the transparent electrode (ITO) may be directly carried out to 
this color filter front face by the case, in that case, the film deposition situation of a transparent electrode 
is good, the end shape of the cross section of a resist which had been generated conventionally and by 
which patterning was carried out becomes inverse tapered shape-like, and the situation which a 
transparent electrode disconnects in the part is not seen. 
[0010] 

[Effect of the Invention] By the approach of this invention, a required location precision was eased 
substantially, and even if protection-from-light section line breadth was the color filter which has a 
detailed pattern 8 micrometers or less, creation became possible easily. Moreover, in the color filter of a 
delta array, the very small flat color filter of a field intima heavy filling bar difference is obtained, 
without increasing the process of an overcoat etc. Therefore, a possibility that the poor open circuit 
caused when it was made the color filter created by the conventional approach with the ITO film might 
arise disappeared. Furthermore, in the liquid crystal display of a STN method, although the tolerance of 
a surface level difference is very as small as 0.5 micrometers or less, by this invention, the tilt reverse 
(the poor orientation of liquid crystal) which is easy to produce when a surface level difference is large 
stops arising, and it is effective in display quality improving. 
[0011] 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the conventional color filter. 
[Drawing 2] It is the explanatory view showing the manufacture middle of the color filter of this 
invention. 

[Drawing 3] It is the explanatory view showing one example of the color filter of this invention. 
Prawing 4] (a) - (b) is the explanatory view showing an example of the pixel of a delta array. 
[Drawing 5] (a) - (b) is the explanatory view showing the situation of side etching typically. 
[Drawing 6] (a) - (b) is the explanatory view showing the appearance of a color filter with the pattern 
cross section of an inverse tapered shape configuration. 

[Drawing 7] It is the explanatory view showing the manufacture middle of the color filter of this 
invention. 

Prawing 8] It is the explanatory view showing one example of the color filter of this invention. 
Prawing 9] It is the explanatory view showing the design dimension of a color filter. 
Prawing 10] It is the explanatory view showing the design dimension of a color filter. 
Pescription of Notations] 

1 Transparence Substrate 

2 Protection-from-Light Layer 

3 Filter Layer 

4 Transparent Electrode 



[Translation done.] 
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